Despite substantial interest in the effects of stress on pregnancy, few instruments are available to measure pregnancy-specific stressors. Moreover, research has typically focused on the distressing, negative aspects of pregnancy. This report examines the reliability and validity of the Pregnancy Experience Scale (PES), a 41-item scale that measures pregnancy-specific daily hassles and uplifts. The PES was administered to two cohorts of low risk women at 24, 30, and 36 weeks (n = 52) or 32 and 38 weeks (n = 137). Women perceived their pregnancies to be significantly more intensely and frequently uplifting than hassling. Internal scale reliability was high (a = 0.91 to 0.95). Frequency and intensity scores for hassles and uplifts were stable over time (r's = 0.56 to 0.83) and patterns of convergent and discriminant validity emerged between the PES and existing measures of general affective intensity, daily stressors, depressive symptoms, and anxiety. These results indicate that (1) failure to measure pregnancy-specific stress will underestimate the degree to which pregnant women experience distress and (2) measurement of only the negative aspects of pregnancy will overestimate distress and fail to portray the degree to which women are psychologically elevated by their pregnancies. Measurement of hassles relative to uplifts may provide the most balanced assessment of pregnancy appraisal.
The notion that maternal emotions affect the developing fetus has been promulgated since biblical times. A convergent body of academic evidence supports maternal psychosocial factors as contributors to fetal development and pregnancy outcomes. Negative emotions, including maternal anxiety and perceived stress, are associated with reduced fetal heart rate variability 1 , greater motor activity 2, 3 , alterations in state 4, 5 , and disturbances to fetal habituation 6 . Affected outcomes include spontaneous abortions 7, 8 , pregnancy complications 9 , shortened length of gestation, preterm delivery and/or low birth weight [10] [11] [12] [13] [14] [15] [16] [17] . Several comprehensive reviews detail these associations [18] [19] [20] [21] . There is a smaller, but growing, body of evidence linking antenatal stress to more distal outcomes, including cognitive and behavioral functioning [22] [23] [24] . Although psychosocial stress may predispose pregnant women to adopt less healthy behaviors, mediation of stress effects has been linked most strongly to disruption of the hypothalamic-pituitaryadrenal axis during pregnancy [25] [26] [27] [28] . The construct of stress is notoriously difficult to operationalize. Stress research during pregnancy has been hampered by the methodological issues common to stress studies in general 29, 30 . These include the use of measurement tools in populations on which they were not validated, the role of appraisal in judging events, and imprecision in distinguishing the construct of stress from that of aspects of emotionality, particularly trait anxiety. Evaluating stress during pregnancy raises additional methodological issues including confounds introduced by medical or social risk factors that may covary with psychological distress. In particular, the number of children and/or previous pregnancies a woman has had may differentially affect physiological and psychosocial responses to the current pregnancy. Ascertaining the timing of stress exposure in relation to the start of pregnancy and stage of gestation provides further challenge in detecting significant associations 29 . A relatively unrecognized methodological issue in measuring stress during pregnancy is that pregnancy itself presents unique psychological and social challenges [31] [32] [33] ; thus failure to measure pregnancy-specific sources can underestimate maternal distress. Pregnancy-specific measures have not been commonly included in studies on birth outcomes, but efforts to develop such scales have identified a wide range of concerns unique to pregnant women 9, [34] [35] [36] . Some scales were designed to be used only with low income or high risk populations 37, 38 ; others have focused on pregnancy-related anxiety 39 . Measurement of daily, minor challenges has become an established method of capturing the daily hassles of life 40, 41 . Measurement of hassles that are not pregnancyspecific has been incorporated into studies of pregnancy 9, 23, [42] [43] [44] and the postpartum 45 . However, these scales have been reported to be simultaneously over-representative in containing hassles rarely experienced by pregnant women but under-representative because of their lack of pregnancy-specific concerns 46 . Equally at issue is the emphasis on pregnancy as a stressful, anxiety-provoking event, despite our cultural perception of pregnancy as time of joy and contentment. Recently, such positive emotions have secured a more visible role in understanding the role of psychosocial factors in health [47] [48] [49] . Consistent with this orientation, an optimistic disposition has been shown to buffer against both emotional distress and negative pregnancy outcomes 50 . Although the original daily stress scales included uplifts as well as hassles 41 , most reports focus on hassles and do not disseminate (or, perhaps, collect) uplifts data. There is one report on fluctuations in non-pregnancy hassles and uplifts during pregnancy, which indicates that advancing gestation is associated with greater intensity of hassles and reduced intensity of uplifts 44 . The pregnancy specific scale used in the present study was designed to measure both the hassles and uplifts that are generated by the pregnancy. A recent report of the relationship between this scale and fetal functioning revealed the following: fetuses of women who reported a greater number of pregnancy hassles moved more and had marginally faster heart rate in the second half of pregnancy, and higher heart rate variability near term 2 . In contrast, women reporting feeling more uplifted about their pregnancy (both in terms of greater intensity and higher number of uplifts) had fetuses who were significantly less active. Pregnancy specific measures were more robustly related to fetal behavior than either non-pregnancy specific stressors or affect. Because the fetus reacts to maternal physiological signals, the results of that study suggest that the pregnancy experience scale used provides information about aspects of the psychological experience of pregnancy that influence maternal physiologic arousal. Having established its validity in this manner, the goal of the current report is to document the psychometric properties of this scale and examine convergent and discriminant validity with other psychosocial measures in two samples of pregnant women during the second half of gestation.
METHODS

Participants
Participants were 189 healthy women with low risk pregnancies who took part in one of two longitudinal studies of fetal neurobehavioral development (ns = 52 and 137). Enrollment was restricted to women with singleton pregnancies who were non-smokers, non-drug users, and had no significant medical or pregnancy risk factors. Subjects who developed pregnancy conditions (e.g., gestational diabetes, preterm labor or delivery, etc) or delivered infants with undetected conditions of fetal origin (e.g., growth retardation) were excluded from this final sample. All participants were self-referred volunteers. Gestational age ascertainment was based on a pregnancy test within one month of the last missed menstrual period, a first trimester obstetric or ultrasound examination, or both. Maternal characteristics for each cohort are presented in Table 1 . Women in Cohort 2 were slightly older (t(187) = 2.11, p 5 0.05) but did not differ on other sociodemographic characteristics. Both samples represent well-educated, employed women at low risk for poor pregnancy outcomes.
Study design
The design of the parent studies focused on the longitudinal relationship between fetal neurobehavioral development and maternal psychosocial functioning. Women in Study 1 (hereafter, Cohort 1, n = 52) completed the same three psychosocial assessments at 24, 30, and 36 weeks gestation. Study 2 (Cohort 2; n = 137) included six data collection visits beginning at 20 weeks gestation. The research was approved by the Institutional Review Board and all women provided informed consent. The pregnancy-specific scale that is the focus of this report was administered to women in both cohorts. The study comprised of Cohort 1 was designed to allow longitudinal modeling at three points in gestation by using identical psychosocial measures at each assessment. Results linking psychological stress and fetal behavior have been presented elsewhere 2 . The protocol involving Cohort 2 included a greater number of subjects sampled at twice as many assessment points. In order to examine a broader array of psychosocial features in relation to fetal functioning than had been measured in Cohort 1 and to reduce participant burden, scales assessing additional constructs (e.g., anxiety, depression) were administered at different times during gestation. Psychosocial data from Cohort 2 has not been presented elsewhere. Inclusion of both cohorts in the current report has the following advantages: a larger sample size for item analysis; extension into full-term gestation by Cohort 2; an opportunity to evaluate patterns of change over pregnancy and potential parity effects over different gestational periods; and replication of test-retest reliability and validation with stress and affect scales administered to both cohorts. Table 2 presents the schedule of psychosocial scale administration in each cohort.
Psychosocial assessments
Pregnancy Experience Scale (PES). This scale was developed to measure maternal appraisal of exposures to daily, ongoing hassles and uplifts that are specific to pregnancy (e.g., 'Discussing baby names with your spouse,' 'Making nursery arrangements,' 'Physical symptoms'). The PES structure was modeled on the non-pregnancy Hassles and Uplifts Scale 41 . Items were generated by non-directive interviews of 31 pregnant, middle-class women who were participants in a previous study in which the only measure of stress was not specific to pregnancy 1 . A total of 50 items were generated; 41-items were retained that had face validity and minimized overlap. However, some items with partial redundancy were retained if they were nominated frequently or intensely. For example, family and in-law issues, when experienced, generated high levels of hassle intensity across a spectrum of issues. Respondents are directed to indicate whether each item is appraised as either a hassle and/ or an uplift on a 4-point Likert scale ranging from 0 (not at all) to 3 (a great deal). The scale is included in the Appendix. Scoring included computation of the frequency (number of endorsed items) as well as the intensity (i.e., sum of scores divided by the number of endorsed items) of endorsed hassles and uplifts. The rationale for computing both dimensions has been well supported 51 . Additionally, a composite ratio score relating hassles to uplifts (i.e., frequency hassles divided by frequency uplifts) for both frequency and intensity scale scores was computed to ascertain positive versus negative valence towards pregnancy. Values greater than 1 indicate more hassles than uplifts; scores lower than 1 indicate more uplifts than hassles.
Daily Stress Inventory (DSI) 52 assesses nonpregnancy specific stressors. The DSI lists 58 events (e.g., 'Spoke in public,' 'Had car trouble') which are scored on a 7-point scale of stressfulness. Events that have occurred outside of the past 24 h are not scored. The DSI yields two scores: the number of items endorsed (frequency) and an intensity measure (sum of scores divided by the frequency), with higher scores indicating higher perceived stress. The scale has good psychometric properties 52 and has been validated against measures of autonomic responsiveness and somaticism 53 .
Affect Intensity Measure (AIM)
54 is a 40-item self-report questionnaire that quantifies the intensity with which an individual experiences emotion, irrespective of hedonic tone, on a 6-point scale (e.g., 'When I am nervous I get shaky all over,' 'When something good happens, I am usually much more jubilant than others'). The items were empirically derived from a larger set based on construct validity and have been validated against daily ratings of reactions to specific events. Stability in scores over a two year period has been documented 55 , indicating that the scale indexes a core trait of emotionality. The AIM is scored by averaging the responses across all items after reverse coding some. Higher values indicate higher affective intensity.
Spielberger State-Trait Anxiety Scales (STAI) 56 are the most commonly used selfadministered measures of anxiety and have been extensively validated. Trait anxiety was assessed through 20 4-point items; higher scores indicate higher anxiety.
Center for Epidemiological Studies Depression Scale (CES-D)
57 includes 20 depressive symptoms evaluated along 4 point (0-3) scales. It has been widely applied and has an extensive validity and reliability history.
Data analysis
Psychometric analysis of the PES proceeded as follows. First, descriptive analyses were performed on the individual items after combining the PES data collected from Cohort 1 at 30 weeks and Cohort 2 at 32 weeks. Although the last assessments in each cohort were also two weeks apart, we did not elect to perform the reliability analyses on these data because of attrition due to delivery in Cohort 2. Internal reliability was assessed using Cronbach's alpha. Trends over gestation for each PES score were assessed by repeated measures analysis of variance, with maternal parity as a betweensubjects factor. Test-retest stability was evaluated using Pearson correlations for each sample individually because of the different intervals of assessment. Concurrent validity was established for each cohort by correlating PES scores with other instruments measuring stress and affect (i.e., DSI, AIM, CESD, and STAI). Finally, exploratory principal components factor extraction with varimax rotation was conducted on the entire sample to determine the nature and number of underlying dimensions by examining individual item loadings. Table 3 lists the top 10 items endorsed as either uplifts or hassles at the 30 and 32 week assessments. The most frequent uplift was 'How much the baby is moving' which was endorsed by 98% of participants. The most common hassle was 'Normal discomforts of pregnancy', endorsed by 91% of respondents. Uplift items were endorsed by a greater percentage of women than were hassles. The item least frequently endorsed as an uplift was 'Concerns about physical symptoms' and the item least considered to be a hassle was 'Spiritual feelings about being pregnant'. No item was endorsed as either a hassle or an uplift by less than 15% of the entire sample, our a priori rule for eliminating items from the scale. Internal reliability values were high: a = 0.95 for hassles and a = 0.91 for uplifts.
RESULTS
Item analysis
Scale Scores: Hassles relative to uplifts and gestational trends Figure 1 . On average, the magnitude of hassles was about 75% of uplifts, whether based on intensity or frequency. There were no changes over time in these measures, with the exception of lesser intensity of hassles relative to uplifts (F (1,91) = 4.37, p 5 0.05) from 32 to 38 weeks in Cohort 2. Table 4 also presents data stratified by maternal parity. The only main effect for parity was a higher intensity of uplifts for nulliparous women in Cohort 2. There was a significant interaction between parity and time in Cohort 1. Nulliparous women reported an increasing number of uplifts with advancing gestation while multiparous women reported a decrease (F (1,50) = 5.71, p 5 0.01). There was a marginally significant interaction for frequency ratio scores (F (1,50) = 2.81, p 5 0.10) with decreasing (more uplifts relative to hassles) scores for nulliparous women and increasing values for multiparous women (more hassles relative to uplifts).
Test-retest reliability
Test-retest reliability correlations are presented in Table 5 . Highly significant and consistent associations reveal that there is stability in both frequency and intensity of PES responses during this period of gestation.
Relationship of hassles and uplifts
Correlations within gestational age indicate consistently low, positive associations between hassles and uplifts. Women who reported greater frequency of hassles also reported more uplifts (rs range from 0.08 to 0.21), and there was a similar pattern of associations between intensity scores (rs range from 0.15 to 0.26). All associations were positive, but few attained significance (p 5 0.05).
Associations with other psychosocial measures
Correlations between PES scores, DSI and AIM values are presented in Table 6 . The Figure 1 Ratio frequency and intensity scores of pregnancy-specific hassles relative to uplifts. Values less than 1.0 indicate greater uplifts relative to hassles most consistent pattern of correlations emerged with PES intensity, as compared to frequency, scales. Hassles intensity and intensity ratio scores were significantly and positively related to non-specific stress scores (DSI) at each gestational age and in both samples, with somewhat higher correlations for the latter. Intensity of both hassles and uplifts was associated with affective intensity scores, except at 36 weeks. Uplift intensity was negatively associated with DSI scores, although the associations were not consistently significant.
For Cohort 2, measures used in analyses with the PES were those collected within adjacent visits, separated by 4 weeks. Validity of the PES was also assessed with depression and anxiety scales. CESD and STAI scores were significantly related to hassles frequency (r's = 0.40 and 0.39, respectively), intensity (r's = 0.41 and 0.34) and both frequency (r's = 0.33 and 0.36) and intensity (r's = 0.37 and 0.34) ratios. The CESD and STAI were unrelated to uplifts intensity or frequency (r's range from 7 0.11 to 7 0.08).
A final consideration is the degree to which women regard PES items as relevant compared to items on other psychosocial measures. The percent of pregnancy-specific items appraised as hassles was higher than non-specific items nominated from the DSI in both cohorts. In Cohort 1, between 45 and 49% of PES items were nominated as hassles compared to 37 and 38% of DSI daily stress items. Comparable numbers for Cohort 2 were 46 to 48% PES endorsements vs. 32 to 34% DSI items.
Factor analysis
The principal components analysis was conducted on combined PES uplifts scores of Cohort 1 (30 weeks) Note. All ps 5 0.0001 a n reflects attrition due to delivery by 38 weeks A factor analysis was also performed for the hassles items and yielded an 8 factor solution in which rotation failed to converge after 25 iterations. A forced five factor solution accounted for 60% of the variance. The underlying construct structure for these factors was similar to that determined for uplifts, with some variation in where specific items loaded most highly.
DISCUSSION
The Pregnancy Experience Scale (PES) appears to be a valid, reliable tool for capturing positive perceptions of pregnancy as well as pregnancy-specific hassles. The intensity of pregnancy-specific hassles was positively correlated with the intensity with which women perceived daily life in general to be stressful. Uplifts tended to be inversely related to non-pregnancy specific stress appraisal, but the results were not uniform across gestation. The intensity with which women perceive their pregnancy to be hassling relative to uplifting provided the most consistent associations with the measure of non-pregnancy specific stress. This ratio measure is also most strongly related to the degree of motor activity generated by the fetus 2 , suggesting that measurement of negative perceptions of pregnancy relative to positive ones may provide the best indicator of pregnancy-specific distress.
There was a high degree of test-retest stability in frequency, intensity, and ratio scores over time (12 weeks in Cohort 1 and 6 weeks in Cohort 2). This is consistent with results generated by non-pregnancy specific hassles scales, including a sample of nonpregnant women with young children 40 , suggesting that either women are exposed to consistent sources of stress or that such scales may also be reflecting dispositional attributes. Support for the latter is provided from two sources. First, general affective intensity, as measured by the AIM, was significantly associated with both hassle and uplift intensity at three of the four gestational ages assessed. Second, there were significant positive relations between depressive symptoms and trait anxiety and all PES hassles and ratio measures. However, based on the strongest correlation with an individual PES score, the AIM, DSI, CESD, and STAI scales shared no more than 18, 19, 17, and 15% of the variance, respectively, thereby establishing both convergent and discriminant validity for the PES.
The data generated by the uplifts portion of the scale are unique. Investigation into the manner in which women perceive pregnancy as an uplifting force in their lives is consistent with the recent impetus towards 'positive psychology', or the understanding of how psychological and physical well-being is fostered 49 . Although it is tempting to simply consider uplifts as the inverse of hassles, the current data indicate that this is not the case. Women who report more frequent or more intense pregnancy hassles also tend to report more uplifts. Moreover, uplifts were unrelated, not inversely related, to depressive symptoms and trait anxiety. Although the field of positive psychology is emergent, it is clear that positive emotions or moods are not simply the absence of negative states but are distinct constructs 47 that operate in parallel but distinct biological systems 58 . The mechanisms through which uplifted feelings about pregnancy might physiologically transduce to fetal or gestational outcomes are unknown. Maternal anxiety has been associated with reduced blood flow to the fetus 59, 60 . Neuroendocrines of the hypothalamic-pituitary-adrenal axis have been implicated in associations between psychological stress and negative pregnancy outcomes 61 . Comparable understanding of how positive emotions affect physiological processes in general, and pregnancy in particular, does not exist at this time. However, two positive emotions, joy and contentment, have been shown to hasten recovery from cardiovascular reactivity that is associated with stress in non-pregnant subjects 48 . Such findings raise the possibility that feelings of uplift and elevation during pregnancy may alleviate vasoconstrictive influences on the intrauterine environment.
Each of the factors that emerged from the principal components analysis are reflected, in part, by the nature of the 20 most frequently endorsed items. The content structure of the factors are similar to that generated by other measures of pregnancyspecific stress 13, [34] [35] [36] 62 . These include changes in body image, somatic symptoms, concerns about delivery and the baby's well-being, and changes in social relationships and status among partners, family, and friends intimate relationships with partners. An additional set of issues regarding effects of pregnancy and a new baby on other children was identified for multiparous women.
A limitation of this study in understanding the natural course of pregnancy-specific stress is its initiation mid-way through pregnancy. Other studies that have included non-pregnancy hassles report either an increase in hassles frequency but a decrease in intensity from first through third trimesters 44 , higher hassles and pregnancyspecific stress in the first trimester than in either the second or third 9 , or no change 62 . We detected few changes in pregnancyspecific hassles and uplifts, supporting the latter report. However, comparability across reports is limited by variation in the gestational ages studied, and the current study is least likely to detect changes because we did not collect data prior to 24 weeks gestation.
Although the research literature has focused on the stressful nature of pregnancy, the results of this study suggest that focusing on the negative aspects of pregnancy may miss the positive psychological consequences. Because women systematically perceived pregnancy as more uplifting than hassling during the second half of gestation, we believe that the literature may paint a biased view of pregnancy distress. Both of the current cohorts were comprised of a large proportion of professional, working women with multiple time and role demands, including other children. Nulliparous women tended to be more uplifted about the pregnancy, particularly as term approached, than did multiparous women, reflecting either fewer competing demands or greater anticipation of impending motherhood.
In contrast to the population of welleducated, relatively advantaged women with mostly planned and wanted pregnancies in this study, most studies of pregnancy have evaluated stress in socioeconomically disadvantaged samples. The question arises as to whether our results reflecting the positive emotional valence surrounding pregnancy are generalizable to women in different circumstances. This is a difficult question to answer because of the limited degree of data collected about positive pregnancy experiences in women of lower socioeconomic status, in part because of the lack of adequate research tools. In a report based on a sample of 50 impoverished, poorly educated women eligible for free prenatal care services, we found similar patterns of endorsement of the most frequent hassles and uplifts items. When compared to Cohort 1 in the current report, women in the low socioeconomic group reported significantly fewer pregnancy specific hassles and significantly more uplifts from 24 to 36 weeks gestation 63 . Additional research incorporating data collection on both positive and negative appraisal of pregnancy in samples of low income women, as well as attention to potential determinants including social support, economic sufficiency, and pregnancy wantedness are required before conclusions regarding generalizability or lack thereof can be made.
Pregnancy is a time of enormous adaptive psychological demands but also represents a period of fulfillment for many women. Restricting measurement of stress during pregnancy to non-pregnant specific events or appraisal will invariably under-represent the degree to which women experience stress during pregnancy. However, measuring pregnancy specific distress without also measuring positive emotional responses to pregnancy may overestimate distress and fail to accurately depict the degree to which women are psychologically elevated by their pregnancies. Complete ascertainment of pregnancy specific stress should include both positive and negative appraisal of the pregnancy experience.
APPENDIX The Pregnancy Experience Scale
Below is a list of things you may experience during pregnancy that may affect you in a variety of ways. They may make you feel happy, positive, uplifted or they make you feel unhappy, negative, or upset, or some of each. Please respond to each item. Make sure that you circle a number on both sides of each question. Current knowledge on this subject
. Psychological stress during pregnancy has been associated with a range of negative birth outcomes
. Measurement of stress during pregnancy is complicated by a variety of methodological issues . Little attention has been devoted to quantifying the positive psychological aspects of pregnancy What this study adds
. A new reliable, valid instrument to measures both negative and positive appraisal of pregnancy . Support for the notion that failure to measure pregnancyspecific stress may underestimate the degree to which women experience distress during pregnancy . In low risk women, pregnancy is regarded as consistently more uplifting than hassling
